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(57)  The presentapplication provides a deviation de-
tection method and a deviation detection device for de-
tecting positional deviation of an electrode assembly dur-
ing winding. The method comprises: an image obtaining
step of obtaining a plurality of firstimages and a plurality
of second images by using a photographing unit during
the winding process of the electrode assembly, where
the first image includes a first electrode sheet, and the
second image includes a second electrode sheet; anim-
age matching step of matching a firstimage with a second
image, where the firstimage and the second image con-
tain the same or corresponding identification objects, and
the identification objects are portions periodically formed
on each winding layer of the electrode assembly; and a
deviation determining step of determining whether the
electrode assembly is deviated according to the bound-
ary of the first electrode sheet in the first image and/or
the boundary of the second electrode sheetin the second
image in a group of matching first and second images.
Thus, it is possible to determine positional deviation of
the firstand second electrode sheets at the same position
on the same winding layer, so as to determine the posi-
tional deviation more accurately.

OFFSET DETECTION METHOD AND OFFSET DETECTION DEVICE
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Description
Technical Field

[0001] The present application relates to the field of
battery manufacturing, and in particular, to a deviation
detection method and a deviation detection device, for
detecting positional deviation of an electrode assembly
when the electrode assembly is manufactured by wind-

ing.
Background

[0002] The electrode assembly, as a component of a
battery cell where electrochemical reaction occurs, is
generally formed by winding or stacking of a first elec-
trode sheet, a second electrode sheet, and a separator.
During a winding process of an electrode assembly, the
first electrode sheet, the second electrode sheet and the
separator are prone to deflect, which makes the firstelec-
trode sheet, the second electrode sheet and the separa-
tor deviate from their normal position. The winding quality
of an electrode assembly directly affects the performance
of a battery cell. Therefore, how to detect deviation of an
electrode assembly accurately is critical to battery man-
ufacturing.

Summary of the Invention

[0003] In view of the above problem, the present in-
vention provides a deviation detection method and a de-
viation detection device, which can accurately detect po-
sitional deviation of an electrode assembly during wind-
ing.

[0004] In a first aspect, a deviation detection method
is provided, wherein it is used to detect positional devi-
ation of an electrode assembly during winding, the elec-
trode assembly includes a first electrode sheet and a
second electrode sheet, and the deviation detection
method includes: an image obtaining step of obtaining a
plurality of first images and a plurality of second images
by using a photographing unit during the winding process
of the electrode assembly, wherein the first image in-
cludes the first electrode sheet, and the second image
includes the second electrode sheet; an image matching
step of matching a first image with a second image,
wherein the first image and the second image contain
the same or corresponding identification objects, the
identification objects are portions periodically formed on
each winding layer of the electrode assembly; and a de-
viation determining step of determining whether the elec-
trode assembly is deviated according to the boundary of
the first electrode sheet in the first image and/or the
boundary of the second electrode sheet in the second
image in a group of matching first and second images.
[0005] In the technical solutions of the embodiments
of the present application, due to the influences of the
winding speed of the electrode assembly winding appa-
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ratus and the position of the photographing unit and the
like, the first electrode sheet in the first image and the
second electrode sheet in the second image that are ob-
tained simultaneously may not have a corresponding re-
lationship with each other. Thatis, in the images obtained
simultaneously, the second electrode sheet in second
image may enter the electrode assembly winding appa-
ratus earlier than the first electrode sheet in the first im-
age. According to the technical solutions of the embod-
iments of the present application, it is ensured that a first
electrode sheet and a second electrode sheet in a group
of matching first and second images correspond to each
other, that is, the first electrode sheet and the second
electrode sheet in a group of matching first and second
images are from the same winding layer of the wound
electrode assembly. Thus, it is possible to determine po-
sitional deviation of the electrode assembly during a
winding process more accurately.

[0006] In some embodiments, in the deviation deter-
mining step, comparison regions are set according to the
identification objects, and whether the electrode assem-
bly is deviated is determined according to the boundary
of the first electrode sheet in a comparison region of the
first image and/or the boundary of the second electrode
sheet in a comparison region of the second image.
Through the image matching step, it can be ensured that
the first image and the second image in a determining
step are two images of the same winding layer. The com-
parison regions determined through the identification ob-
jects can further ensure that the regions where the devi-
ation determination is performed are the same region of
the first electrode sheet and the second electrode sheet
that are stacked with each other in the same winding
layer. Thus, it is possible to determine positional devia-
tion of the electrode assembly during a winding process
more accurately.

[0007] In some embodiments, the firstimage is an im-
age before the electrode assembly is wound around a
winding needle, and the second image is an image after
the electrode assembly is wound around the winding nee-
dle. In the process of winding around the winding needle,
the electrode sheet is prone to deviate. The state of the
electrode sheet before and after wound can be obtained
from the first image and the second image, respectively,
so as to determine whether there is positional deviation
of the electrode assembly during the winding process.
[0008] In some embodiments, in the image obtaining
step, the firstimage and the second image are obtained
when the winding needle rotates for a preset angle. By
setting the preset angle, it can be ensured that each of
the output first image and the second image contains
only one identification object, thereby ensuring that the
comparison regions can be determined by using the iden-
tification objects in the firstimage and the second image.
Further, since the images are obtained during rotation,
the deviation determination may be performed in real
time.

[0009] In some embodiments, the photographing unit
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includes a first camera and a second camera, the first
camera photographs the first image, the second camera
photographs the second image, and the first camera and
the second camera photograph two opposite faces of the
electrode assembly, respectively. The electrode assem-
bly 100 is prone to deviate during the process of winding
around the winding needle. By comparing the firstimage
T1 and the second image T2 of two opposite faces of the
electrode assembly 100, it can be determined whether
the first electrode sheet 1 and the second electrode sheet
2 are deviated during the process of winding around the
winding needle.

[0010] In some embodiments, in the image matching
step, the (n+1)th second image and the n-th first image
that are obtained in the image obtaining step are
matched. Due to the influences of the winding speed of
the electrode assembly winding apparatus and the posi-
tion of the photographing unit and the like, in the two
images obtained simultaneously, the electrode assembly
in the second image is earlier than the first electrode as-
sembly in the first image, and there is no identification
objectinthefirst photo of the second image T2. By match-
ing the (n+1)th second image with the n-th first image, it
can be ensured that in a group of matched images, the
electrode assembly in a second image and the electrode
assembly in a first image are correspond to each other,
that is, in a group of matching first and second images,
the first electrode sheet and the second electrode sheet
are from the same winding layer of the wound electrode
assembly, so that positional deviation of the electrode
assembly during a winding process can be determined
more accurately.

[0011] Insomeembodiments, the identification objects
are a tab of the first electrode sheet and/or a tab of the
second electrode sheet in the same winding layer. Since
the tab of the first electrode sheet and/or the tab of the
second electrode sheet are periodically formed on por-
tions of each winding layer of the electrode assembly,
there is no need to additionally provide an identifier on
the electrode assembly, and the comparison regions in
the firstimage and the second image can be determined
only through the tab of the first electrode sheet and/or
the tab of the second electrode sheet.

[0012] In some embodiments, in the deviation deter-
mining step, in a group of matching first and second im-
ages, a first distance is obtained from the first image, a
second distance is obtained from the second image, the
first distance is a distance from a first reference point to
the boundary of the first electrode sheet, and the second
distance is a distance from a second reference point to
the boundary of the second electrode sheet, and when
the difference between the first distance and the second
distance minus a preset distance between the boundary
of the first electrode sheet and the boundary of the sec-
ond electrode sheet is greater than a first threshold, it is
determined that the electrode assembly is deviated.
Thus, by comparing the first distance and the second
distance, itis possible to determine the relative positional
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relationship between the first electrode sheet and the
second electrode sheet, so as to determine whether the
electrode assembly has a positional deviation during the
winding process of the electrode assembly.

[0013] In some embodiments, in the deviation deter-
mining step, in a group of matching first and second im-
ages, a first distance is obtained from the first image, a
second distance is obtained from the second image, the
first distance is a distance from a first reference point to
the boundary of the first electrode sheet, and the second
distance is a distance from a second reference point to
the boundary of the second electrode sheet, it is deter-
mined whether the first electrode sheet of the electrode
assembly is deviated by comparing the first distance with
a preset value of the first distance, and it is determined
whether the second electrode sheet of the electrode as-
sembly is deviated by comparing the second distance
with a preset value of the second distance. Thus, by com-
paring the first distance and the second distance with
preset values thereof respectively, it can be respectively
determined whether the first electrode sheet and the sec-
ond electrode sheet have a positional deviation, and
compared with determining the relationship between the
first distance and the second distance, which electrode
sheet has a positional deviation can be determined more
precisely.

[0014] Inasecondaspect, adeviation detection device
is provided, wherein it is configured to detect positional
deviation of an electrode assembly during a winding proc-
ess, the electrode assembly includes a first electrode
sheet and a second electrode sheet, and the deviation
detection device includes: an image obtaining unit, con-
figured to obtain a plurality of first images and a plurality
of second images during the winding process of the elec-
trode assembly, where the first image includes the first
electrode sheet, and the second image includes the sec-
ond electrode sheet; an image matching unit, configured
to match a first image with a second image, where the
first image and the second image contain the same or
corresponding identification objects, and the identifica-
tion objects are portions periodically formed on each
winding layer of the electrode assembly; and a deviation
determining unit, configured to determine, for a group of
matching first and second images, whether the electrode
assembly is deviated according to the boundary of the
first electrode sheetin the firstimage and/or the boundary
of the second electrode sheet in the second image.

Description of Drawings

[0015] The drawings described herein are intended to
provide a further understanding of the present applica-
tion, which constitute a part of the present application.
The illustrative embodiments of the present application
and the description thereof are for explaining the present
application and do not constitute an undue limitation of
the present application. In the drawings:
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Fig. 1 is a schematic diagram of an apparatus for
manufacturing an electrode assembly according to
an embodiment of the present application.

Fig. 2 is a schematic diagram of a wound electrode
assembly according to an embodiment ofthe present
application.

Fig. 3 is a cross-sectional view of the X-Y section of
a wound electrode assembly according to an em-
bodiment of the present application.

Fig. 4 is a schematic diagram of an expanded elec-
trode assembly according to an embodiment of the
present application.

Fig. 5 is a flowchart of a deviation detection method
according to an embodiment of the present applica-
tion.

Fig. 6 is a schematic diagram of a group of matching
first and second images according to an implemen-
tation of the present application.

Description of Reference Numerals:
[0016]

100electrode assembly

1 first electrode sheet

11 first tab

2 second electrode sheet
22 second tab

3 separator

4 photographing unit

41 first camera

42 second camera

5 winding needle

6 identification object

o preset angle

T1 first image

T2 second image

S comparison region

A1 first reference point

A2 second reference point
d1 first distance

d2 second distance
200deviation detection method
210image obtaining step
220image matching step
230deviation determining step

Detailed Description

[0017] For the objects, technical solutions and advan-
tages of the embodiments of the present application to
be clearer, the technical solutions in the embodiments of
the present application will be clearly described below in
conjunction with the drawings in the embodiments of the
present application, and it is apparent that the described
embodiments are a part of the embodiments of the
present application rather than all the embodiments.
Based on the embodiments in the present application,
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all other embodiments obtained by those of ordinary skill
in the art without creative effort fall within the protection
scope of the present application.

[0018] Unless otherwise defined, all technical and sci-
entificterms used herein have the same meaning as com-
monly understood by those skilled in the art belonging to
the technical field of the present application; the terms
used in the specification of the present application are
intended only for the purpose of describing specific ex-
amples and are not intended to limit the present applica-
tion; the terms "including" and "having" and any variations
thereof in the specification and the claims of the present
application and in the description of drawings above are
intended to cover non-exclusive inclusion. The terms
"first", "second", and the like in the specification and
claims of the present application or the foregoing draw-
ings are used to distinguish between different objects,
but are not used to describe a specific sequence or a
primary-secondary relationship.

[0019] Reference herein to "an embodiment" means
that a particular feature, structure, or characteristic de-
scribed in connection with the embodiment can be in-
cluded in at least one embodiment of the present appli-
cation. The appearance of this phrase in various places
in the specification does not necessarily refer to the same
embodiment, nor is it a separate or alternative embodi-
ment that is mutually exclusive with other embodiments.
It is understood explicitly and implicitly by those skilled
in the art that the embodiments described in the present
application can be combined with other embodiments.
[0020] In the description of the present application, it
should be noted that the terms "mounting”, "connecting"”,
"connection" and "attachment" should be understood in
a broad sense, unless otherwise explicitly specified or
defined. For example, it may be a fixed connection, a
detachable connection, or an integrated connection; and
it may be a direct connection or an indirect connection
through an intermediate medium, or may be a commu-
nication between the interior of two elements. For those
of ordinary skill in the art, the specific meanings of the
abovetermsinthe present application can be understood
according to specific situations.

[0021] In the present application, the term "and/or" is
only an association relationship for describing associated
objects, indicating that three relationships may exist. For
example, A and/or B may represent three situations: A
exists alone, both A and B exist, and B exists alone. In
addition, the character "/" in the present application gen-
erally means that the associated objects before and after
it are in an "or" relationship.

[0022] Inthe presentapplication, "a plurality of* means
two or more (including two), similarly, "a plurality of
groups" means two or more groups (including two
groups), and "a plurality of sheets" means two or more
sheets (including two sheets).

[0023] Fig. 1is a schematic diagram of an apparatus
for manufacturing an electrode assembly according to
an embodiment of the present application. Fig. 2 illus-
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trates an electrode assembly 100 formed by winding. As
shown in Fig. 1, the electrode assembly manufacturing
device includes a conveying device and a winding device
(winding needle 5). The belt-shaped first electrode sheet
1, second electrode sheet 2, and separator 3 are con-
veyed to a winding device (winding needle 5) by a con-
veying device, and the first electrode sheet 1, the sepa-
rator 3, the second electrode sheet 2, and the separator
3 are sequentially stacked and wound around the winding
device (winding needle 5) and form the electrode assem-
bly 100 (refer to Fig. 2). The winding needle 5 in Fig. 1
is merely illustrative, and the electrode assembly may be
wound into an electrode assembly having a cylindrical
cross section or an electrode assembly having an ellip-
tical cross section (as shown in Figs. 2 and 3) according
to the type of a battery cell and the shape of a battery
case.

[0024] Each circle (360 °) the winding needle 5 rotates,
the electrode assembly 100 increased by one layer. As
shown in Fig. 2, the thickness of the electrode assembly
100in the X direction increases gradually with the rotation
of the winding needle 5. In addition, the width of the belt-
shaped first electrode sheet 1, the second electrode
sheet 2 and the separator 3 determines the height of the
electrode assembly 100 in the Z-axis direction. Fig. 3 is
a cross-sectional view in the X-Y plane of the electrode
assembly 100 shown in Fig. 2. As shown in Fig. 3, for
each winding layer, the separator 3, the second electrode
sheet 2, the separator 3, and the first electrode sheet 1
are sequentially formed from outside to inside in the X
direction. Thus, for each winding layer, the separator 3
separates the second electrode sheet 2 from the first
electrode sheet 1.

[0025] An important parameter during the winding
process of an electrode assembly is an alignment degree
of the wound electrode assembly 100 in the Z-axis direc-
tion. Specifically, the alignment degree of the wound
electrode assembly 100 in the Z-axis direction refers to
the relative position between the second electrode sheet
2 and the first electrode sheet 1 in the Z-axis direction.
Fig. 4 is an expended view of the stacked and wound
electrode assembly 100 in the Y direction. As shown in
this figure, in the Z-axis direction (i.e., the width direction
of the expended electrode assembly 100), a separator
3, the second electrode sheet 2, another separator 3,
and the first electrode sheet 1 should be arranged in se-
quence from outside to inside. That is, in the Z-axis di-
rection, the separator 3 is located at the outermost side,
the first electrode sheet 1 is located at the innermost side,
and the second electrode sheet 2 exceeds the first elec-
trode sheet 1 by a predetermined distance. In the winding
process of the electrode assembly 100, the second elec-
trode sheet 2 and the first electrode sheet 1 are prone to
deflect, so that the relative position between the second
electrode sheet 2 and the first electrode sheet 1 is devi-
ated, thereby affecting the quality and performance of
the manufactured battery cell. Therefore, in order to mon-
itor the relative positional deviation between the second

10

15

20

25

30

35

40

45

50

55

electrode sheet 2 and the first electrode sheet 1, the ap-
paratus for manufacturing the electrode assembly further
includes a photographing unit 4.

[0026] The ideal case is that the photographing unit
photographs the wound electrode assembly 100, and
identifies the second electrode sheet 2 and the first elec-
trode sheet 1 in the obtained image, so as to determine
the relative positional relationship between the second
electrode sheet 2 and the first electrode sheet 1. How-
ever, as described above, for each winding layer of the
electrode assembly, in order to photograph the first elec-
trode sheet 1, it is necessary to penetrate the separator
3, the second electrode sheet 2 and the other separator
3 located between the second electrode sheet 2 and the
first electrode sheet 1. Due to the limitations of the exist-
ing photographing unit, for example, the penetrating abil-
ity of the infrared photographing unit is very limited, and
it is difficult to identify the second electrode sheet 2 and
the first electrode sheet 1 simultaneously and determine
the relative positional relationship thereof in the photo-
graphed image with the wound electrode assembly 100.
Therefore, to determine positional deviation of the elec-
trode sheets, it is necessary to use images with the first
electrode sheet 1 and the second electrode sheet 2,
which are respectively corresponding to the first image
T1 and the second image T2.

[0027] In order to photograph the first electrode sheet
1, an image before winding is required (at this time, the
second electrode sheet 2 and two layers of the separator
3 are not stacked on the first electrode sheet 1). In addi-
tion, as described above, positional deviation is prone to
occur during the winding process. Therefore, to photo-
graph the second electrode sheet 2, an image after wind-
ing is required. The first electrode sheet 1 in a firstimage
T1 and the second electrode sheet 2 in a second image
T2 that are obtained simultaneously do not have a cor-
responding relationship with each other. That is, the sec-
ond electrode sheet 2 in a second image T2 enters the
electrode assembly winding apparatus (winding needle
5) earlier than the first electrode sheet 1 in a first image
T1 that are obtained simultaneously. Thus, there is a
question of how to determine the relative positional de-
viation between the second electrode sheet 2 and the
first electrode sheet 1 accurately by using a photograph-
ing unit 4.

[0028] Based on the above consideration, after inten-
sive research, the inventor proposes a deviation detec-
tion method. Fig. 5 is a flowchart of a deviation detection
method according to an embodiment of the present ap-
plication. As shown in Fig. 5, the deviation detection
method 200 includes: an image obtaining step 210 of
obtaining a plurality of first images T1 and a plurality of
second images T2 by using a photographing unit 4 during
the winding process of the electrode assembly 100,
where the firstimage T1 includes the first electrode sheet
1, the second image T2 includes a second electrode
sheet 2; an image matching step 220 of matching a first
image T1 with a second image T2, the firstimage T1 and
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the second image T2 include the same or corresponding
identification objects 6, the identification objects 6 are
portions periodically formed on each winding layer of the
electrode assembly 100; and a deviation determining
step 230 of determining whether the electrode assembly
100 is deviated according to the boundary of the first
electrode sheet 1 in the firstimage T1 and/or the bound-
ary of the second electrode sheet 2 in the second image
T2inagroup of matched firstimage T1and second image
T2.

[0029] In order to compare the relative position be-
tween the second electrode sheet 2 and the firstelectrode
sheet 1 at the same position on the same winding layer
of the wound electrode assembly 100 by using the first
image T1 and the second image T2, identification objects
are defined in the method according to an embodiment
of the present application, and the identification objects
are portions periodically formed on each winding layer
of the electrode assembly 100. Thus, both of the first
image T1 and the second image T2 photographed for
each layer contain the identification objects.

[0030] By identifying the identification objects, a group
of image T1 and image T2 in which the same or corre-
sponding identification objects are photographed are
matched. The deviation determining step 230 is per-
formed by using a group of matched images T1 and T2.
Thus, it is ensured that the first electrode sheet 1 and the
second electrode sheet 2 in the same winding layer of
the wound electrode assembly 100 are determined in the
deviation determining step 230, so that the positional de-
viation of the electrode assembly 100 can be determined
accurately.

[0031] According to some embodiments of the present
application, as shown in Fig. 6, the identification objects
6 are a tab 11 of the first electrode sheet 1 and/or a tab
22 of the second electrode sheet 2 in the same winding
layer. Since the tab 11 of the first electrode sheet 1 and/or
the tab 22 of the second electrode sheet 2 are periodically
formed on portions of each winding layer of the electrode
assembly, there is no need to additionally provide an
identifier on the electrode assembly 100, and a firstimage
T1 and a second image T2 can be matched only through
the tab 11 of the first electrode sheet and/or the tab 22
of the second electrode sheet. In addition, the identifica-
tion objects 6 are not limited to the tab 11 of the first
electrode sheet 1 and the tab 22 of the second electrode
sheet 2, as long as which can appear in each of the first
image T1 and the second image T2.

[0032] According to some embodiments of the present
application, in the deviation determining step, compari-
son regions S are set according to the identification ob-
jects, and it is determined whether the electrode assem-
bly 100 is deviated according to the boundary of the first
electrode sheet 1in a comparison region Sin afirstimage
T1 and/or the boundary of the second electrode sheet 2
in a comparison region S in a second image T2.

[0033] As shown in Fig. 6, in the Y direction, the dis-
tance between the comparison region S in a first image
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T1 and an identification object 6 is equal to the distance
between the comparison region S in a second image T2
and the same or corresponding identification object 6.
Thus, as long as the identification object 6 in the first
image T1 and the identification object 6 in the second
image T2 being corresponding to each other can be en-
sured, it is ensured that the comparison region S in the
firstimage T1 and the comparison region S in the second
image T2 are the same region where the first electrode
sheet 1 and the second electrode sheet 2 are stacked
with each other in the same winding layer. Thus, it is
possible to determine positional deviation of the elec-
trode assembly during a winding process more accurate-
ly. Further, the comparison region S is a region with a
predetermined length in the Y direction. The predeter-
mined length is less than the expended length of a wind-
ing layer. By determining the relative positional deviation
between the first electrode sheet 1 and the second elec-
trode sheet 2 based on the predetermined length, rather
than determining the positional deviation based on the
entire expended length, the deviation determination
speed can be increased.

[0034] According to some embodiments of the present
application, the first image T1 is an image before the
electrode assembly 100 is wound around the winding
needle 5, and the second image T2 is an image after the
electrode assembly 100 is wound around the winding
needle 5.

[0035] As shown in Fig. 6, in a firstimage T1 with the
electrode assembly 100 before wound photographed,
the first electrode sheet 1 is located at the outermost side
in the X-axis direction, and a separator 3, the second
electrode sheet 2, and another separator 3 are arranged
under the first electrode sheet 1 in sequence. Depending
on the penetrating ability of the photographing unit 4, the
first electrode sheet 1 and a separator 3 can be identified
in the first image T1. In the second image T2 with the
wound electrode assembly 100, the separator 3 is locat-
ed at the outermost side in the X-axis direction, and the
second electrode sheet 2, another separator 3, and the
first electrode sheet 1 are arranged under the separator
3 in sequence. Depending on the penetrating ability of
the photographing unit 4, the separator 3 and the second
electrode sheet 2 can be identified in the second image
T2. Further, the first electrode sheet 1 in the first image
T1isin astate before the winding process ofthe electrode
assembly 100, and the second electrode sheet 2 in the
second image T2 is in a state after the winding process
of electrode assembly 100.

[0036] The electrode assembly 100 is prone to deviate
during winding around the winding needle. By comparing
the second image T2 in which the electrode assembly
100 after the winding process is photographed with the
firstimage T1inwhich the state of the electrode assembly
100 before the winding process is photographed, it can
be determined whether the first electrode sheet 1 and
the second electrode sheet 2 are deviated during the
winding process.
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[0037] According to some embodiments of the present
application, in the image obtaining step 210, a firstimage
T1andasecondimage T2 are obtained when the winding
needle 5 rotates for a preset angle a.

[0038] Referringto Fig. 1, afirstimage T1 with the first
electrode sheet 1 and a second image T2 with the second
electrode sheet 2 are output at each rotation of the wind-
ing needle 5 by a preset angle o (for example, 0=360°).
The angle a is not limited to 360°, as long as itis ensured
that each of the output first image T1 and the second
image T2 contains only one same or corresponding iden-
tification object 6. Further, since the image is obtained
during rotation, the deviation determination may be per-
formed in real time.

[0039] According to some embodiments of the present
application, referring to Fig. 1, the photographing unit 4
includes a first camera 41 and a second camera 42. The
first camera 41 photographs the first image T1, the sec-
ond camera 42 photographs the second image T2, the
first camera 41 and the second camera 42 photograph
two opposite faces of the electrode assembly 100 re-
spectively.

[0040] The first camera 41 and the second camera 42
of the photographing unit 4 may be line-scan cameras,
and the second image T2 output by the second camera
42 is equivalent to an expanded view of the wound elec-
trode assembly 100 in the Y direction.

[0041] The electrode assembly 100 is prone to deviate
during winding around the winding needle. By comparing
the first image T1 and the second image T2 of two op-
posite faces of the electrode assembly 100, it can be
determined whether the first electrode sheet 1 and the
second electrode sheet 2 are deviated during the winding
process.

[0042] According to some embodiments of the present
application, in the image matching step 220, the (n+1)th
second image T2 and the n-th first image T1 obtained in
the image obtaining step 210 are matched.

[0043] Asdescribed above, a firstimage T1 and a sec-
ond image T2 are output at each rotation of the winding
needle 5 by a preset angle o (for example, a=360°), and
the output first image T1 and the second image T2 are
counted. By setting the preset angle a to be less than or
equal to 360°, it is ensured that each of the first image
T2 and the first image T1 has one and only one identifi-
cation object 6. In addition, referring to Fig. 1, the elec-
trode assembly 100 in the output second image T2 is
wound around the winding needle 5 earlier than the elec-
trode assembly 100 in the first image T1. Furthermore,
there is no identification object 6 in the first photo of the
second image T2. Therefore, the electrode assemblies
100 in the (n+1)th second image T2 and the n-th first
image T1 are from the same winding layer. In addition,
it should be understood that the matching principle of the
firstimage T1 and the second image T2 depends on the
position of the first camera 41 and the second camera
42 in the photographing unit 4. For example, when the
first camera 41 is far away from the second camera 42,
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it is also possible that the (n+2) th second image T2
matches with the n-th first image T1.

[0044] According to some embodiments of the present
application, in the deviation determining step 230, as
shown in Fig. 6, in a group of matched firstimage T1 and
second image T2, a first distance d1 is obtained from the
firstimage T1, a second distance d2 is obtained from the
second image T2, the first distance d1 is a distance from
afirst reference point A1 to the boundary of the first elec-
trode sheet 1, and the second distance is a distance from
a second reference point A2 to the boundary of the sec-
ond electrode sheet 2, and when the difference between
the first distance d1 and the second distance d2 minus
a preset distance between the boundary of the first elec-
trode sheet 1 and the boundary of the second electrode
sheet 2 is greater than a first threshold, it is determined
that the electrode assembly 100 is deviated.

[0045] There is no restriction on the selection of the
first reference point A1 and the second reference point
A2, as long as there is a fixed corresponding relationship
between the first distance d1 determined by the first ref-
erence point A1 and the second distance d2 determined
by the second reference point A2. Thus, by comparing
the first distance d1 and the second distance d2, it is
possible to determine the relative positional relationship
between the first electrode sheet 1 and the second elec-
trode sheet 2, so as to determine whether the electrode
assembly 100 has a positional deviation during a winding
process.

[0046] According to some embodiments of the present
application, in the deviation determining step 230, in a
group of matched first image T1 and second image T2,
a first distance d1 is obtained from the first image T1, a
second distance d1 is obtained from the second image
T2, the firstdistance d1 is a distance from afirst reference
point A1 to the boundary of the first electrode sheet 1,
the second distance d1 is a distance from a second ref-
erence point A2 to the boundary of the second electrode
sheet 2, it is determined whether the first electrode sheet
1 of the electrode assembly 100 is deviated by comparing
thefirstdistance d1 with a presetvalue of the firstdistance
d1_ref, anditis determined whetherthe second electrode
sheet 2 of the electrode assembly 100 is deviated by
comparing the second distance d2 with a preset value of
the second distance d2_ref.

[0047] By comparing the first distance d1 and the sec-
ond distance d2 with preset values thereof, it can be re-
spectively determined whether the first electrode sheet
1 and the second electrode sheet 2 have positional de-
viation, and when it is determined that positional devia-
tion occurs, compared with determining the relationship
between the first distance d1 and the second distance
d2, which electrode sheet has a positional deviation can
be determined more precisely.

[0048] Alternatively, the relationship between the first
distance d1 and the second distance d2 can be deter-
mined first, so as to determine whether there is positional
deviation of the electrode assembly 100 during a winding
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process. When it is determined that there is positional
deviation of the electrode assembly 100 during a winding
process, the comparison between the first distance d1
and the preset value of the first distance d1_ref and the
comparison between the second distance d2 and the pre-
set value of the second distance d2_ref are performed,
so as to know which electrode sheet has a positional
deviation more accurately. When it is determined that
there is no positional deviation of the electrode assembly
100 during a winding process, it is not necessary to per-
form the next step of deviation determination, thereby
improving the efficiency of deviation determination.
[0049] According to some embodiments of the present
application, a deviation detection device is provided,
wherein the device is configured to detect positional de-
viation of an electrode assembly 100 during a winding
process, the electrode assembly 100 includes afirstelec-
trode sheet 1 and a second electrode sheet 2, the devi-
ation detection device includes: an image obtaining unit,
configured to obtain a plurality of first images T1 and a
plurality of second images T2 during the winding process
of the electrode assembly 100, where the firstimage T1
includes the first electrode sheet 1, the second image T2
includes the second electrode sheet 2; an image match-
ing unit, configured to match a firstimage T1 with a sec-
ond image T2, the first image T1 and the second image
T2 include the same or corresponding identification ob-
jects 6, the identification objects 6 are portions periodi-
cally formed on each winding layer of the electrode as-
sembly 100; and a deviation determining unit, configured
to determine, aims at a group of matched first image T 1
and second image T2, whether the electrode assembly
100 is deviated according to the boundary of the first
electrode sheet in the firstimage and/or the boundary of
the second electrode sheet in the second image. By
means of the deviation detection device, the relative po-
sitional relationship between the first electrode sheet 1
and the second electrode sheet 2 at the same position
on the same winding layer can be determined, so that
whether there is positional deviation of the electrode as-
sembly 100 during a winding process can be determined
more accurately.

[0050] According to some embodiments of the present
application, referring to Fig. 1 to Fig. 6, the present ap-
plication provides a deviation detection method 100, in-
cluding the following steps:

animage obtaining step 210 of obtaining a firstimage
T1 and a second image T2 by using a photographing
unit 4 at each rotation of the winding needle 5 by a
preset angle o during the winding process of the
electrode assembly 100, where the first image T1
includes the first electrode sheet 1 before wound,
the second image T2 includes the second electrode
sheet 2 after wound;

an image matching step 220 of matching the (n+1)th
second image T2 with the n-th firstimage T2, thereby
ensuring that the second electrode sheet 2 in the
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(n+1)th secondimage T2is inthe same winding layer
of the electrode assembly 100 with the n-th first im-
age T1, and the firstimage T1 and the second image
T2 contain the same or corresponding identification
object 6 (a first tab 11 and/or a second tab 22); and
a deviation determining step 230, firstly, identifying
the identification object 6 in a group of matched first
image T1 and second image T2, and determining
comparison regions S according to the identification
object 6, thereby determining that a comparison re-
gion S of the first electrode sheet 1 and a comparison
region S of the second electrode sheet 2 subject to
the deviation determination are from the same region
of the same winding layer of the electrode assembly
100; then, defining a first reference point A1 and a
second reference point A2 in the comparison re-
gions, thereby obtaining a first distance d1 (a dis-
tance between the first reference point A1 and the
boundary of the first electrode sheet 1) and a second
distance d2 (a distance between the second refer-
ence point A2 and the boundary of the second elec-
trode sheet 2), and determining whether the elec-
trode assembly 100 is deviated by comparing the
difference between the distances d1 and d2 with a
first threshold. When it is determined that the elec-
trode assembly 100 is deviated, further comparing
d1 with a preset value of the first distance d1_refand
comparing d2 with a preset value of the second dis-
tance d1_ref, so as to determine which one of the
first electrode sheet 1 and the second electrode
sheet 2 is deviated more accurately.

[0051] Finally, it should be noted that the present ap-
plication is not limited to the to the above embodiments.
The above embodiments are merely examples, and the
embodiments having substantially the same composition
as the technical idea within the technical solutions of the
present application and exhibiting the same effect are all
included within the technical scope of the present appli-
cation. In addition, other ways that can be constructed
by applying various modifications that can be conceived
by a person skilled in the art to the embodiments without
departing from the subject matter of the present applica-
tion, and combining some of the constituent elements in
the embodiments are also included in the scope of the
present application.

Claims
1. A deviation detection method, wherein

itis used for detecting positional deviation of an
electrode assembly during winding, the elec-
trode assembly comprising a first electrode
sheet and a second electrode sheet,

the deviation detection method comprising:
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an image obtaining step of obtaining a plu-
rality of firstimages and a plurality of second
images by a photographing unit during the
winding process of the electrode assembly,
the firstimage comprising the first electrode
sheet, and the second image comprising
the second electrode sheet,

an image matching step of matching a first
image with a second image, the firstimage
and the second image containing the same
or corresponding identification objects, the
identification objects being portions period-
ically formed on each winding layer of the
electrode assembly, and

adeviation determining step of determining
whether the electrode assembly is deviated
in a group of matching first and second im-
ages according to the boundary of the first
electrode sheet in the firstimage and/or the
boundary of the second electrode sheet in
the second image.

The method according to claim 1, wherein

in the deviation determining step, comparison re-
gions are set according to the identification objects,
and it is determined whether the electrode assembly
is deviated according to the boundary of thefirstelec-
trode sheet in the comparison region of the first im-
age and/or the boundary of the second electrode
sheet in the comparison region of the second image.

The method according to claim 1 or 2, wherein

the firstimage is an image of the electrode assembly
before wound around a winding needle, and the sec-
ond image is an image of the electrode assembly
after wound around the winding needle.

The method according to claim 3, wherein

in the image obtaining step, the first image and the
second image are obtained when the winding needle
rotates for a preset angle.

The method according to any one of claims 1 to 4,
wherein

the photographing unit comprises a first camera
and a second camera,

the first camera photographs the firstimage, and
the second camera photographs the second im-
age, and

the first camera and the second camera photo-
graph two opposite faces of the electrode as-
sembly, respectively.

The method according to any one of claims 1 to 5,
wherein

in the image matching step, the (n+1)th second im-
age and the n-th first image that are obtained in the
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image obtaining step are matched.

The method according to any one of claims 1 to 6,
wherein

the identification objects are a tab of the first elec-
trode sheet and/or a tab of the second electrode
sheet in the same winding layer.

The method according to any one of claims 1 to 7,
wherein

in the deviation determining step,

in a group of matching first and second images,
a first distance is obtained from the first image,
a second distance is obtained from the second
image, the first distance is a distance from a first
reference point to the boundary of the first elec-
trode sheet, and the second distance is a dis-
tance from a second reference point to the
boundary of the second electrode sheet,

and when the difference between the first dis-
tance and the second distance minus a preset
distance between the boundary of the first elec-
trode sheet and the boundary of the second
electrode sheet is greater than a first threshold,
it is determined that the electrode assembly is
deviated.

9. The method according to any one of claims 1 to 7,

wherein

in the deviation determining step,

in a group of matching first and second images,
a first distance is obtained from the first image,
a second distance is obtained from the second
image, the first distance is a distance from a first
reference point to the boundary of the first elec-
trode sheet, and the second distance is a dis-
tance from a second reference point to the
boundary of the second electrode sheet,

itis determined whether the first electrode sheet
of the electrode assembly is deviated by com-
paring the first distance with a preset value of
the first distance, and

it is determined whether the second electrode
sheet of the electrode assembly is deviated by
comparing the second distance with a preset
value of the second distance.

10. A deviation detection device, wherein

itis used for detecting positional deviation of an
electrode assembly during winding, the elec-
trode assembly comprising a first electrode
sheet and a second electrode sheet,

the deviation detection device comprising:

an image obtaining unit, configured to ob-
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tain a plurality of firstimages and a plurality
of second images during the winding proc-
ess of the electrode assembly, the first im-
age comprising the first electrode sheet,
and the second image comprising the sec-
ond electrode sheet;

an image matching unit, configured to
match a first image with a second image,
the first image and the second image con-
taining the same or corresponding identifi-
cation objects, and the identification objects
being portions periodically formed on each
winding layer of the electrode assembly;
and

a deviation determining unit, configured to
determine, for a group of matching first and
second images, whether the electrode as-
sembly is deviated according to the bound-
ary of the first electrode sheet in the first
image and/or the boundary of the second
electrode sheet in the second image.
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